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$R^{N},$ $N\geq 2$ , 2
(1.1) $L_{k}u_{k}=f_{k}(x, u, Du_{k})$ in $R^{N},$ $k=1$ , $\cdot$ . . ’ $M,$ $M\geq 1$
, $u=(u_{1)}\cdots, u_{M}),$ $Du_{k}=(\partial u_{k}/\partial x_{1}, \cdots, \partial u_{k}/\partial x_{N})$ .
$L_{k}=-( \sum_{i,j=1}^{N}a_{J}^{k}\cdot(x)\frac{\partial^{2}}{\partial x.\partial x_{j}}+\sum_{=1}^{N}b^{\dot{k}}(x)\frac{\partial}{\partial x}-c^{k}(x)\cdot)$ , $k=1,$ $\cdots,$ $M$
$R^{N}$ $c^{k}\geq 0$ . ( $L_{k}$ .)
(1.1) $u\in C^{2}(R^{N};R^{M})$ (1.1) .
(1.1) $Lu=f(x, u, Du)$ in $R^{N}$
, $f$ ,
(1.2) $LV\leq f(x, V, DV)$ , $LW\geq f(x, W, DW)$ $V\leq W$ in $R^{N}$
$V,$ $W\in C_{1oc}^{2+\theta}(R^{N})$ , $R^{N}$ $V\leq u\leq W$ $(1.1’)$
$u$ ([1]). $(1.1’)$ supersolution-subsolution .
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$M\geq 2$ (1.1) $f_{k}$ $Du_{k}$ ,
$f_{k}$ $u_{j},j\neq k$ , $M=1$ supersolution-
subsolution ($Kawano[6]$ , Kusano-Swanson[9], Sattinger[15]). $M=2$ $f_{k}$








(H) a.k.j\in Cl $\theta(R^{N}),b^{k}$ , $\in C_{1oc}^{\theta}(R^{N}),0<\theta<1,c^{k}\geq 0$ in $R^{N},$ $i,j=1,\cdots,N,k=$
1, $\cdots,$ $M$.
(H2) $L_{k}thR^{N}$ , i.e.,
$\exists a_{0}>0^{\backslash }$, $\sum_{i,j=1}^{N}a_{j}^{k}(x)\xi_{1}\xi_{J’}\geq a_{0}|\xi|^{2},$ $x,\xi_{\wedge}..\in R^{N},$ $k=1,$ $\cdots,$ $M$.
$f$ .
(F) $f\in C_{1oc}^{\theta}(R^{N}xR^{M}xR^{N};R^{M})$ ;
$\forall\Omega(\subset R^{N}),$ $\exists\psi_{\Omega}$ : $Rarrow R_{+}(=(0, \infty))$ , , ;
$|f_{k}(x, u,p)|\leq\psi_{\Omega}(|u|)(1+|p|^{2})$ , $(x, u,p)\in\Omega xR^{M}xR^{N},$ $k=1,$ $\cdots,$ $M$.
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. , $u_{k}>0$ ( $u_{k}\geq 0$ ),
$k=1,$ $\cdots,$ $M$ $u>0$ ( $u\geq 0$ ) .
.
2.1. $(H_{1})$ , (H2) $(F_{1})$ . , $\text{ _{}-}$ $V,$ $W\in C_{1oc}^{2+\theta}(R^{N};R^{M})$
:
(2.1) $V\leq W$ in $R^{N}$ ,
$k=1,$ $\cdots,$ $M$
(22) $L_{k}V_{k}(x)\leq f_{k}(x, \sigma, DV_{k}(x)))$ $x\in R^{N}$ ,
for $\sigma=(\sigma_{1,}\sigma_{M})\in R^{M}$ satisfying $V_{j}(x)\leq\sigma_{j}\leq W_{j}(x),j\neq k,\sigma_{k}=V_{k}(x)$ ,
(2.3) $L_{k}W_{k}(x)\geq f_{k}(x,\tau, DW_{k}(x))$ , $x\in R^{N}$ ,
fo.r $\tau=$ $(\tau_{1}, \cdots , \tau_{M})\in R^{M}$ satisfying $V_{j}(x)\leq\tau_{j}\leq W_{j}(x),j\neq k,\tau_{k}=W_{k}(x)$ .
, $R^{N}$ $V\leq u\leq W$ (1.1) $u$ .
(2.2), (2.3) $V,$ $W$ (1.1) subsolution, supersolution .
, Tsai[16] 2.2 .
2.1 $(f16])$ . $\Omega(\subset R^{N})$ $C^{2+\theta}(0<\theta<1)$ , $(L_{1}),$ $(L_{2})$
$R^{N}$ $\Omega$ $(F_{1})$ . $V=(V_{1}, \cdots, V_{M}),$ $W=(W_{1}, \cdots, W_{M})\in$
$C^{2+\theta}(\overline{\Omega};R^{M})$ $R^{N}$ $\Omega$ 2.1 $(2.1)-(2.3)$ . ,
$\varphi\in C^{2+\theta}(\overline{\Omega};R^{M})$ $\partial\Omega$ $V\leq\varphi\leq W$ . ,
$L_{k}u_{k}=f_{k}(x,u, Du_{k})$ in $\Omega$ , $u_{k}=\varphi_{k}$ on $\partial\Omega$ , $k=1.,$ $\cdots,$ $M$
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$\Omega$ $V\leq u\leq W$ $u\in C^{2+\theta}(\overline{\Omega};R^{M})$ .
2.1 . $\ell\in N$ , $B_{l}=\{x\in R^{N};|x|<l\}$ . 2.1
(2.2) $L_{k}u_{k}=f_{k}(x, u, Du_{k})$ in $B_{1},\cdot$ $u_{k}=W_{k}$ on $\partial B_{l}$ , $k=1,$ $\cdots,$ $M$
$\overline{B_{1}}$ $V\leq u^{(l)}\leq W$ $u^{(l)}\in C^{2+\theta}(B\gamma_{l}$ . $u^{(l)}$ $\overline{B_{1}}$
$W(x)$ $R^{N}$ $u^{(t)}$ . ,
(2.3) $V\leq u^{(l)}\leq W$ in $R^{N},P=1,2,$ $\cdots$ .
$\{u^{(1)}\}$ $R^{N}$ . , $m\in N$ , $\ell\geq m+3$
, $u^{(1)}$
(2.4) $L_{k}u_{k}^{(\ell)}=f_{k}(x, u^{(l)}, Du_{k}^{(l)})$ in $B_{m+3},$ $k=1,$ $\cdots,$ $M$
Ladyzenskaya-Ural’seva[ll] 3.1
(2.5) $\max\{|Du_{k}^{(\ell)}(x)|;x\in\overline{B}_{m+2}, k=1, \cdot.\cdot\cdot, M\}\leq K_{1}$
. , $K_{1}$ $\ell$ . , Lp-
(2.6) $||u_{k}^{(l)}||_{2,p,m+1}\leq K_{2}(||f_{k}(x, u^{(\ell)}, Du_{k}^{(l)})||_{0,p,m+2}:+||u_{k}^{(\ell)}||_{0,p,m+2})$ , $k=1,$ $\cdots,$ $M$ .
, $||\cdot||_{j,p,m}$ Sobolev $W^{j,p}(B_{m})$ , $K_{2}$ $p$
. (2.3) (2.5) (2.6) $\ell\geq m+3$ .
$p$ $p>N/(1-\theta)$ Sobolev $\{u^{(\ell)}\}_{\ell\geq m+3}$ $C^{1+\theta}(\overline{B}_{m+1};R^{M})$
. $u_{k}^{(p)}$ (2.4) Schauder
$\{u^{(1)}\}_{\ell\geq m+3}$ $C^{2+\theta}(\overline{B_{m}};R^{M})$ . $m\geq 1$
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Ascoli-Arzela $\{u^{(t)}\}$ $R^{N}$
2 $u\in C^{2+\theta}(R^{N}; R^{M})$ .
$u$ (1.1) .
2.1. 2.1 , $f_{k}$ $u_{j},$ $j\neq k$ , .
, (2.2), (2.3)
(2.2) $L_{k}V_{k}\leq f_{k}(x, V, DV_{k})$ , in $R^{N},$ $k=1,$ $\cdots,$ $M$ ,
(2.3) $L_{k}W_{k}\geq f_{k}(x, W, DW_{k})$ , in $R^{N},$ $k=1,$ $\cdots,$ $M$
2.1 .
2.2 2.1 , $f_{k}$ $u_{j},$ $j\neq k$ , .
, (2.2), (2.3)
$(2.2”)$ $L_{k}V_{k}\leq f_{k}(x, W_{1}, \cdots, W_{k-1}, V_{k}, W_{k+1}, \cdots, W_{M}, DV_{k})$ , in $R^{N},$ $k=1,$ $\cdots,$ $M$,
$(2.3”)$ $L_{k}W_{k}\geq f_{k}(x, V_{1}, \cdots, V_{k-1}, W_{k}, V_{k+1}, \cdots, V_{M}, DW_{k})$ , in $R^{N},$ $k=1,$ $\cdots,$ $M$ ,
2.1 .
2.1. $L_{k}=-\triangle$ (N- ) $f_{k}$ $Du_{k}$ , 2.1





) , ( $L_{k}$ [4] . ):
(3.1) $-\triangle u_{k}+c_{k}(x)u_{k}=\lambda f_{k}(x, u, Du_{k})$ in $R^{N},$ $N\geq 3,$ $k=1,$ $\cdots,$ $M$.




$h^{*}(r)= \max_{|x|=r}|h(x)|,$ $r>0$ .
$f$ $(F_{1})$ :
(F2) $G\in C_{1oc}^{\theta}(R^{N}; R_{+})\cap L^{\infty}(R^{N})$ $J_{0}>0$ :
$|f_{k}(x, u,p)|\leq G(x),$ $x\in R^{N},$ $|u|,$ $|p|\leq J_{0}$ ,
$\int^{\infty}rG^{*}(r)dr<\infty$ ,
(F) $k=1,$ $\cdots,$ $M$ , (i), (ii) \Omega k $(\subset R^{N})$
1 $>0,$ $\gamma\in(0,1)$ :
(i) $f_{k}(x,u,p)\geq 0$ for $x\in R^{N},$ $0\leq u\leq J_{1}1,$ $|p|\leq J_{1}$ ,
, $1=(1, \cdots, 1)\in R^{M}$ ,
(ii) $\lim_{larrow+}\inf\frac{f_{k}(x,u_{1},\cdots,u_{k-1},t,u_{k+1},\cdots,u_{m},p)}{t^{\gamma}}\geq M>0$
uniformly in $(x, u,p)$ with $x\in\Omega_{k},$ $0<u_{j}\leq J_{1},j\neq k,$ $|p|\leq J_{1}$ .
.
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3.1. $c_{k}\in C_{1oc}^{\theta}(R^{N};\overline{R}_{+})$ , $(F_{1}),$ $(F_{2})$ . ,
(3.2) $\int^{\infty}rc_{k}^{*}(r)<\infty$ , $k=1,$ $\cdots,$ $M$
, $|\lambda|<\lambda^{*}$ (3.1)
(3.3) $\exists\lim_{|x|arrow\infty}u(x)=\xi>0$
$u$ $\lambda^{*}>0$ . , $\lambda$
$u$
3.2. $c_{k}\in C_{1oc}^{\theta}(R^{N};\overline{R}+)$ $(F_{1})-(F_{3})$ . , $\lambda\in$
$(0, \lambda^{*})$ (3.1) $\lim u(x)=0$ $u$ $\lambda^{*}>0$
$|x|arrow\infty$
.
2.1 , 2.1 $V,$ $W$
.
$3.1([3])$ . $c\in C_{1oc}^{\theta}(R^{N};\overline{R}_{+}),$ $G\in C_{1oc}^{\theta}(R^{N})\cap L^{\infty}(R^{N})$ . ,
(3.3) $/\infty rc^{*}(r)dr<\infty$ , $\int^{\infty}rG^{*}(r)dr<\infty$
. , $\zeta\in R$




, $||u||_{1} \equiv\sup_{x\in R^{N}}\{|u(x)|+|Du(x)|\}<\infty$ , :
(i) $G\geq 0,$ $\zeta\geq 0$ , $\zeta>0$ $R^{N}$ . $u(x)>0$ . ,
$\zeta=0$ $G\not\equiv 0$ .
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(ii) $\zeta=0$ , (3.3) $c$ .
, $\zeta=0,$ $c(x)\equiv 0$ ,
$\int^{\infty}r^{N-1}G^{*}(r)dr<\infty$ $\Rightarrow$ $u(x)=O(|x|^{2-N})(|x|arrow\infty)$ .
3.1 . 3.1 , $k$ $v_{k},$ $w_{k}\in C_{1oc}^{2+\theta}(R^{N})$
:
(3.4) $-\Delta v_{k}+c_{k}(x)v_{k}=-G(x)$ in $R^{N}$ ,
(3.5) $-\triangle w_{k}+c_{k}(x)w_{k}=G(x)$ in $R^{N}$ ,
(3.6) $\exists$ hm $v_{k}(x)= \exists\lim w_{k}(x)=\zeta>0$ , $0<v_{k}\leq w_{k}$ in $R^{N}$ .
$|x|arrow\infty$ $|x|arrow\infty$
, $v=(v_{1,}v_{M}),$ $w=(w_{1}, \cdots, w_{M}),$ $\lambda^{*}=J_{0}/\max\{||v||_{1}, ||w||_{1}\}$ . $\lambda\in$
$(0, \lambda^{*})$ (3.1) . $\lambda\in(0, \lambda^{*})$ ,
$\xi’\in(\lambda, \lambda^{*})$ , $V=\xi’v,$ $W=\xi’w$ -\langle . , $V,$ $W$ 2.1 (2.2),
(2.3) . , $V_{j}(x)\leq\sigma_{j}\leq W_{j}(x),j\neq k,$ $\sigma_{k}=V_{k}(x)$ $\sigma$
$-\Delta V_{k}(x)+c_{k}(x)V_{k}(x)=-\xi’G(x)\leq-\lambda G(x)\leq-\lambda f_{k}(x, \sigma, DV_{k}(x)),$ $x\in R^{N}$ .
$V$ (2.2) . $W$ . , 2.1 $R^{N}$
$0<V\leq u\leq W$ (3.1) $u\in C_{1oc}^{2+\theta}(R^{N};R^{M})$ .
$\lim_{[x|arrow\infty}u(x)=\xi\equiv\xi’\zeta 1$ . .
3.2 . 3.1 , $\lim_{|x|arrow\infty}w_{k}(x)=0$ (3.5)
$w_{k}\in C_{1oc}^{2+\theta}(R^{N})$ . $\lambda^{*}=n\dot{u}n\{J_{0}, J_{1}\}/||w||_{1}$ \dagger . $\lambda\in(0, \lambda^{*})$
, $W=\lambda w$ $V=0$ (2.3) 3.1 .
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$V$ . $(F_{3})$ (ii) , $\delta\in(0, J_{1}$ ] $x\in\Omega_{k},$ $0<u_{j}\leq$
$J_{1},$ $j\neq k,$ $|p|\leq J_{1}$
(3.7) $0<t\leq\delta$ $\Rightarrow f_{k}(x, u_{1}, \cdots, u_{k-1}, t, u_{k+1}, \cdots, u_{M},p)\geq\frac{M}{2}t^{\gamma}$ .
$\delta$ . , $G_{k0}\in C_{0}^{\theta}(R^{N})$ $suppG_{k0}\subset\Omega_{k}$
$0\leq G_{k0}(x)\leq nlin\{\lambda G(x), M/2\}$ for $x\in suppG_{k0}$
. 3.1
$-\triangle v_{k}+c_{k}(x)v_{k}$ $=$ $G_{k0}(x))v_{k}>0$ in $R^{N}$ ,
$\lim_{|x|arrow\infty}v_{k}(x)$
$=$ $0$ , $k=1,$ $\cdots,$ $M$
$v_{k}\in C_{1oc}^{2+\theta}(R^{N})$ . . $R^{N}$ $G_{k0}(x)\leq\lambda G(x)$
$0<v_{k}(x)\leq W_{k}(x)$ . , $K= \min_{1\leq k\leq M}\min\{v_{k}(x);x\in suppG_{ko}\}$ ,
$\mu=\min\{1, (\lambda K^{\gamma})^{1/(1-\gamma)}, \delta/||v||_{1}\}$
, $R^{N}$ $0\leq\mu v_{k}(x)\leq\delta$ (3.7) $V=\mu v$ .
$-\Delta V_{k}+c_{k}(x)V_{k}$ $=\mu G_{k0}(x)\leq(M/2)(\mu v_{k}(x))^{-\gamma}(\mu v_{k}(x))^{\gamma}$
$=$ $(M/2)\mu^{1-\gamma}(v_{k}(x))^{-\gamma}V_{k}(x)^{\gamma}\leq\lambda f_{k}(x, \sigma, DV_{k}(x))$ , $x\in R^{N}$
for $\sigma\in R^{M}$ s.t. $0<\sigma_{j}\leq J_{1},j\neq k,\sigma_{k}=V_{k}(x),$ $k=1,$ $\cdots,$ $M$.
$R^{N}$ $0<V\leq W\leq J_{1}1$ , 3.2 2.1 .
3.1 3.2 .
3.1. $(H_{1})$ , (H2), $(F_{1})$ , (F2) (3.2) . $\mathcal{K}\subset\{1, \cdots, M\}$ $k\in \mathcal{K}$
$(F_{3})$ $k$ . , $\lambda\in(0, \lambda^{*})$
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(3.1)
$\lim u(x)=\xi=(\xi_{1}, \cdots, \xi_{M}),$ $\xi_{k}=0$ for $k\in \mathcal{K},$ $\xi_{k}>0$ for $k\not\in \mathcal{K}$
$|x|arrow\infty$
$u$ $\lambda^{*}>0$ . , $\lambda$
$u$ .
3.1. 3.1, 3.2 $\lambda^{*}$ . , $f$ $f_{k}$
sublinear superlinear $\lambda^{*}=\infty$ . ( 3.2 (i) )
3.2. 2 2 .
3.1. Emden-Fowler :
(3.8) $- \Delta u_{k}+c_{k}(x)u_{k}=\lambda(\sum_{1=1}^{M}p_{kp}(x)u_{p^{kl}}^{\gamma}+q_{k}(x)|Du_{k}|^{\delta_{k}})$ in $R^{N},$ $k=1,$ $\cdots$ , $M$.
, $c_{k},$ $p_{k1},$ $q_{k}\in C_{1oc}^{\theta}(R^{N}),$ $0<\theta<1,$ $c_{k}(x)\geq 0$ , $\gamma_{k\ell}\geq 0,0\leq\delta_{k}\leq 2$ .
,
(3.9) $\int^{\infty}rp_{kp}^{*}(r)dr<\infty$ , $\int^{\infty}rq_{k}^{*}(r)dr<\infty$ , $k,\ell=1,$ $\cdots,$ $M$
. ,
$f_{k}(x, u, p) \equiv\sum_{p=1}^{M}p_{k1}(x)u_{p^{kl}}^{\gamma}+q_{k}(x)|p|^{\delta_{k}}$, $k=1,$ $\cdots,$ $M$
, $f=$ $(fi, \cdots , f_{M})$ $(F_{1})$ . , $f$ $G(x)= \sum_{=k,,p1}^{M}|p_{kl}(x)|+$
$\sum_{k=1}^{M}|q_{k}(x)|$ (3.9) $(F_{2})$ . ,
(3.10) $pu\geq 0,$ $p_{kk}\not\equiv 0,$ $q_{k}\geq 0,$ $B_{a’}\supset 0\leq\gamma_{kk}<1,$ $k,l=1,$ $\cdots,$ $M$
$(F_{3})$ . , 3.1 3.2 .
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(i) 3.1 , (3.9)
$\int^{\infty}rc_{k}^{*}(r)dr<\infty$ , $k=1,$ $\cdots,$ $M$
, $|\lambda|<\lambda^{*}$ . $\lambda$ (3.8)
(3.11) $\lim_{\{x|arrow\infty}u(x)=\xi$ for some $\xi>0$
$u$ $\lambda^{*}>0$ . , $\lambda$
$u$ .
(ii) 3.2 , (3.9), (3.10) , $\lambda\in(0$ , \mbox{\boldmath $\lambda$} (3.8) $\lim u(x)=0$
$|x|arrow\infty$
$u$ $>0$ .
3.2. (i) $C\leq\gamma u\delta_{k}<1,$ $k,$ $\ell=1,$ $\cdots,$ $M$ ( (3.8) sublinear
), $\gamma_{kl},$ $\delta_{k}>1,$ $k,$ $l=1,$ $\cdots,$ $M$ ( (3.8) superlinear )
3.1 (i) $\lambda\in R$ sublinear (ii)
$\lambda>0$ .
$(\ddot{u})$ 3.1 $c_{k}=0,p_{kt}\geq 0,$ $q_{k}=0,$ $k,$ $\ell=1,$ $\cdots$ , $M$ Kusano-Swanson [9]
.
3.2. $\Phi,$ $\Psi\in C_{1oc}^{\theta}(R^{N})\cap L^{\infty}(R^{N}),$ $0<\theta<1$ , $p_{1j},\cdot\alpha,$ $\beta,$ $\gamma$ ) $\mu$ ) $\sigma$
:
(3.12) $\{\begin{array}{l}-\Delta u=\lambda\Phi(x)u^{a}(1-p_{11}u^{\beta}-p_{12}v^{\gamma})-\Delta v=\lambda\Psi(x)v^{\mu}(1+p_{21}u^{\nu}-p_{22}v^{\sigma})\end{array}$ in $R^{N}$ , $N\geq 3$ .
$\beta,$
$\gamma,$ $\nu,$




(3.14) $\{\begin{array}{l}f_{1}(x,u,v)=\Phi(x)u^{\alpha}(1-p_{11}u^{\beta}-p_{12}v^{\gamma})f_{2}(x,u,v)=\Psi(x)v^{\mu}(1+p_{21}u^{\nu}-p_{22}v^{\sigma})\end{array}$ for $(x, u, v)\in R^{N}x\overline{R}_{+}^{2}$
$f=(f_{1}, f_{2})$ $G(x)=|\Phi(x)|+|\Psi(x)|$ $(F_{1}),$ $(F_{2})$
. ,
(3.15) $\lim u(x)=\xi$, $\lim v(x)=\eta$
$|x|arrow\infty$ $|x|arrow\infty$
(3.12) .
(i) 3.1 , $|\lambda|<\lambda^{*}$ , $\xi>0,$ $\eta>0$ (3.12) (3.15)
$u$ $\lambda^{*}>0$ .
(ii) $R^{N}$ $\Phi(x)>0,$ $\Psi(x)>0$ , $\alpha<1,$ $\mu<1$ . 3.2 $\lambda\in(0, \lambda^{*})$
, (3.12) $\xi=\eta=0$ (3.15) $u$ $\lambda^{*}>0$
- .
(iii) $R^{N}$ $\Phi(x)>0$ $\alpha<1$ ( $\Psi(x)>0,$ $\mu<1$ ) . , 3.1
$\lambda\in(0, \lambda^{*})$ (3.12) $\xi=0,$ $\eta>0$ ( $\xi>0,$ $\eta=0$ ) (3.15)
$\lambda^{*}>0$ .
4. Singular semilinear system
$f$ singular
2.1 .
(4.1) $- \triangle u_{k}=(\sum_{\ell=1}^{M}p_{k1}(x)u_{p^{kl}}^{\gamma}+\sum_{l=1}^{M}q_{kl}(x)u_{\ell}^{-\delta_{kl}})$ in $R^{N},$ $k=1,$ $\cdots,$ $M$
, $p_{k\ell},$ $qu\in C_{1oc}^{\theta}(R^{N}),$ $0\leq\gamma u<1,$ $\delta_{kP}\geq 0,$ $k,$ $p=1,$ $\cdots,$ $M$, . pu $q_{k1}$
.
(42) $\int^{\infty}rp_{kl}^{*}(r)dr<\infty$ , $k,$ $p=1,$ $\cdots,$ $M$ ,
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(4.3) $\int^{\infty}r^{N-1-(N-2)\gamma*\ell}p_{kt}^{*}(r)dr<\infty$ , $k,$ $P=1,$ $\cdots,$ $M$,
(4.4) $\int^{\infty}rq_{k\ell}^{*}(r)dr<\infty$ , $k,$ $\ell=1,$ $\cdots,$ $M$,
(4.5) $f^{\infty}r^{1+(N-2)\delta_{k1}}q_{k\ell}^{*}(r)dr<\infty$ , $k,p=1,$ $\cdots,$ $M$,
(4.6) $\int^{\infty}r^{N-1+(N-2)\delta_{A\ell}}q_{u}^{*}(r)dr<\infty$ , $k,$ $\ell=1,$ $\cdots,$ $M$.
$q_{kl}\not\equiv 0$ (F2) 3.1, 3.2 .
.
4.1. (i)(4.2), (4.4) , (4.1) $\lim_{|x|arrow\infty}u(x)=\xi>0$ $u$
.
(ii) $R^{N}$ $pu\geq 0,$ $q_{kl}\geq 0,$ $k,$ $l=1,$ $\cdots,$ $M$, , , $k$ $p_{kk}\not\equiv 0$
$q_{kk}\not\equiv 0$ . , (4.2), (4.5) (4.1) $\lim u(x)=0$ $u$
$|x|arrow\infty$
.
(iii) (ii) (4.2), (4.5) (4.3), (4.6) , (4.1)
$K^{-1}|x|^{2-N}\leq u_{k}(x)\leq K|x|^{2-N}$ , $|x|>1$ , $k=1,$ $\cdots$ , $M$ for some $K>1$
$u$ .
(i) 2.1 $0<V\leq W$
(4.7) $\{\begin{array}{l}-\Delta V_{k}\leq-(\sum_{t=1}^{M}|p_{kp}(x)|W_{\ell^{\gamma tl}}+\sum_{l=1}^{M}|qu(x)|V_{\ell}^{-\delta_{kl}})-\triangle W_{k}\geq(\sum_{1=l}^{M}|pu(x)|W_{t}^{\gamma\iota\ell}+\sum_{l=1}^{M}|q_{kp}(x)|V_{p}^{-\delta_{k\ell}})\end{array}$ in $R^{N}$
$V=(V_{1}, \cdots, V_{M}),$ $W=(W_{1}, \cdots, W_{M})\in C_{1oc}^{2+\theta}(R^{N};R^{M})$
.
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$G(x)= \sum_{k,1=1}^{M}(|p_{kp}(x)|+|q_{kt}(x)|)$ 3.1 $+$ $\zeta>0$
(48) $\{\begin{array}{l}-\triangle v=-G(x)inR^{N},\lim_{|x|arrow\infty}v(x)=\zeta-\triangle w=G(x)inR^{N},\lim_{|x|arrow\infty}w(x)=\zeta\end{array}$
$v,$ $w$ . , $R^{N}$ $v(x)\leq w(x)$
. $\kappa>0$
$\kappa\geq(\sup_{x\in R^{N}}w(x))^{\gamma kl/(1-\gamma_{k1})}$ , $\kappa\geq(\inf_{x\in R^{N}}$
.
$v(x))^{-\delta_{kl}/(1+\delta_{k\ell})}$ $k,P=1,$ $\cdots,$ $M$
$\kappa\geq(\kappa w(x))^{\gamma kl}$ , $\kappa\geq(\kappa v(x))^{-\delta_{kl}}$ in $R^{N},$ $k,P=1,$ $\cdots,$ $M$
, $R^{N}$ $V(x)=\kappa v(x)1,$ $W(x)=\kappa w(x)1$
$V,$ $W$ (4 7) .
$-\triangle V_{k}(x)$ $=$ $-\kappa G(x)$
$\leq$ $- \kappa(_{p}\sum_{=1}^{M}|pu(x)|+\sum_{l=1}^{M}|q_{kt}(x)|)$
$\leq$ $- \sum_{p=1}^{M}|pu(x)|(\kappa w(x))^{\gamma_{kl}}+\sum_{=p1}^{M}|q_{k\ell}(x)|(\kappa v(x))^{-\delta_{k1}}$
$=$ $-( \sum_{l=1}^{M}|p_{k\ell}(x)|W_{t}(x)^{\gamma_{k\ell}}+\sum_{1=1}^{M}$ I $q_{kl}(x)|V_{1}(x)^{-\delta_{k\ell}}$),
$x\in R^{N},$ $k=1,$ $\cdots,$ $M$ .
, $V,$ $W$ (4.7) .
. $R^{N}$ $0<V\leq W$ , $\lim_{|x|arrow\infty}V(x)=\lim_{|x|arrow\infty}W(x)=\kappa\zeta 1$ .
2.1 (i) .
(ii)(ii) $0<V\leq W$
(4.9) $\{\begin{array}{l}-\triangle V_{k}\leq p_{kk}(x)V_{k^{\gamma_{kk}}}+\sum_{1\neq k}pu^{(x)V_{p^{\gamma_{kl}}}+q_{kk}(x)V_{k}^{-\delta_{kk}}+\sum_{p\neq k}q_{u}(x)W_{p}^{-\delta_{kl}}}-\Delta W_{k}\geq p_{kk}(x)W_{k^{\gamma_{kk}}}+\sum_{\ell\neq k}p_{u}(x)W_{l}^{\gamma k\ell}+q_{kk}(x)W_{k}^{-\delta_{kk}}+\sum_{\ell\neq k}q_{k\ell}(x)V_{t}^{-\delta_{k\ell}}\end{array}$ in $R^{N}$
28
, $\lim_{|x|arrow\infty}V(x)=\lim_{|x|arrow\infty}W(x)=0$ $V,$ $W$ .
$V$ . $g_{k}\in C_{0}^{\theta}(R^{N})$ :
$\{\begin{array}{l}0\leq g_{k}(x)\leq p_{kk}(x)inR^{N}0\leq g_{k}(x)\leq q_{kk}(x)inR^{N}\end{array}$ $ififp^{kk}\equiv 0p_{kk}\not\equiv 0.$
’
, $v_{k}\in C_{1oc}^{2+\theta}(R^{N})$
$-\Delta v=g_{k}(x)$ in $R^{N}$
(4.10) $K^{-1}|x|^{2-N}\leq v_{k}(x)\leq K|x|^{2-N}$ , $|x|\geq 1$ for some $K>1$
. $v_{k}l$ 3.1 (iii) . , $\overline{\Omega_{k}}=suppg_{k}$
, $\kappa>0$
$C<\kappa\leq(_{x}m_{\epsilon^{\frac{in}{\Omega_{k}}}}v_{k}(x))^{\gamma kk/(1-\gamma_{kk})}$ if $p_{kk}\not\equiv 0$ ,
$0< \kappa\leq(\sup_{x\in R^{N}}v_{k}(x))^{-\delta_{kk}/(1+\delta_{kk})}$ if $p_{kk}\equiv 0$
$V_{k}=\kappa v_{k}$ .
$p_{kk}\not\equiv 0$ $k$
$-\triangle V_{k}(x)$ $=$ $\kappa g_{k}(x)=\kappa g_{k}(x)(\kappa v_{k}(x))^{\gamma_{kk}}(\kappa v_{k}(x))^{-\gamma kk}$
$\leq$ $\kappa^{1-\gamma g*}(_{x}m_{\in^{\frac{in}{\Omega_{k}}}}v_{k}(x))^{-\gamma kk}p_{kk}(x)V_{k}(x)^{\gamma_{kk}}$
$\leq p_{kk}(x)V_{k}(x)^{\gamma kk}$ , $x\in\Omega_{k}$ ,
$-\triangle V_{k}(x)$ $=$ $0\leq p_{kk}(x)V_{k}(x)^{\gamma k}$ , $x\not\in\Omega_{k}$ ,
$p_{kk}\equiv 0$ $k$
$-\Delta V_{k}(x)$ $=$ $\kappa g_{k}(x)=\kappa g_{k}(x)(\kappa v_{k}(x))^{-\delta_{kk}}(\kappa v_{k}(x))^{\delta_{kk}}$
29
$\leq$ $\kappa^{1+\delta_{kk}}(\sup_{x\in R^{N}}v_{k}(x))^{\delta_{kk}}q_{kk}(x)V_{k}(x)^{-\delta_{kk}}$
$\leq$ $q_{kk}(x)V_{k}(x)^{-\delta_{kk}}$ , $x\in\Omega_{k}$ ,
$-\triangle V_{k}(x)$ $=$ $0\leq q_{kk}(x)V_{k}(x)^{-\delta_{kk}}$ , $x\not\in\Omega_{k}$ .
, (4.9) .
$W$ . $V$
(4.11) $- \Delta w_{k}=\sum_{l=1}^{M}p_{kl}(x)w_{p^{kl}}^{\gamma}+\sum_{1=1}^{M}q_{k1}(x)V_{l}(x)^{-\delta_{k\ell}}$ in $R^{N},$ $k=1,$ $\cdots,$ $M$
. $\tilde{q}u^{(x)=qu^{(x)V_{p}(x)^{-\delta_{kl}}}}$ (4.10) $0\leq\tilde{g}_{u}^{*}(r)\leq K_{1}q_{u}^{*}(r)r^{(N-2)\delta_{kl}}$ ,
$r\geq 1$ , (4.5)
(4.12) $\int^{\infty}r\tilde{q}_{kl}^{*}(r)dr<\infty$ , $k,$ $P=1,$ $\cdots,$ $M$.
, 3.1 (ii) ( 3.2 $(i)$ ) $|x|arrow\infty$ $0$ (4.11)
$w$ . $w$ $|x|\geq 1$ $w_{k}(x)\geq$ const. $|x|^{2-N}$
, $\mu\geq 1$ $R^{N}$ $V\leq\mu w$ .
$\mu$ $W=\mu w$
$-\Delta W_{k}(x)$ $=$ $\mu(\sum_{1=1}^{M}pu(x)w_{k}(x)^{\gamma_{kl}}+\sum_{l=1}^{M}q_{k\ell}(x)V_{l}(x)^{-\delta_{k\ell}})$
$=$ $\sum_{l=1}^{M}p_{kl}(x)W_{k}(x)^{\gamma_{kl}}\mu^{1-\gamma kl}+\mu\sum_{\ell=1}^{M}q_{k\ell}(x)V_{\ell}(x)^{-\delta_{kl}}$
$\geq$ $\sum_{l=1}^{M}p_{kl}(x)W_{k}(x)^{\gamma_{kl}}+\sum_{t\neq k}^{M}qu^{(x)V_{1}(x)^{-\delta_{kl}}}+q_{kk}(x)W_{k}(x)^{-\delta_{kk}}$ in $R^{N}$ .
$V,$ $W$ (4.9) . , 2.1 $R^{N}$





(iii) $V$ (ii) . (ii) $\tilde{q}_{kl}^{*}$ , (4.5)
, $\int^{\infty}r^{N-1}q_{kl}^{\wedge}(r)dr<\infty$ . (4.3) (4.11) (4.10)
$w$ ([9; 1.2]). , $(\ddot{u})$ $V$ $W$ (4.10)
(iii) .
4 1. $m=1,$ $p_{11}\equiv 0$ , (ili) $\delta_{11}<1$ Kusano-Swanson[8]
, $\delta_{11}>0$ Dalmasso[2] ([5] ).
, $\delta_{u}\geq 1$ Dalmasso .
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